Abstract. Advanced hepatocellular carcinoma (HCC) with invasion into the heart through the hepatic vein is a recognized rare occurrence with an extremely poor prognosis. Patients who present with right heart tumor thrombus have generally been considered inoperable. Although aggressive resection and liver transplantation treatment have previously been performed, the results remain unsatisfactory. However, HCC with extension into the heart usually indicates a contraindication for transcatheter arterial chemoembolization (TACE). In this study, a rare case of HCC with metastatic inferior vena cava (IVC) and right atrial (RA) tumor thrombus was reported. The young patient was admitted to our department due to Budd-Chiari syndrome. Following diagnosis according to CT image findings and laboratory data, the patient underwent TACE therapy. This treatment resulted in a marked reduction in the liver tumor and the right atrial tumor thrombus. Following TACE therapy, the patient survived for 3 years and 10 months and remains alive without any signs of recurrence. This case indicates that TACE therapy can be used successfully for the treatment of advanced HCC with heart tumor thrombus and may result in long-term survival.
Introduction
Hepatocellular carcinoma (HCC) is one of the most common types of malignant liver tumor, which is the third leading cause of cancer mortality worldwide (1) (2) (3) . Studies have demonstrated that countries in Asia, particularly China, have a high incidence rate of HCC, due to endemic hepatitis B and C (4, 5) . Surgeries, including complete surgical resection and liver transplantation, offer the best prognosis for HCC (6, 7) . However, 70-85% of patients with HCC are not surgical candidates due to advanced liver disease or extrahepatic metastases (8, 9) . Metastatic right atrial (RA) tumor thrombus is rare in advanced HCC patients, but the prognosis is poor (10, 11) . Transcatheter arterial chemoembolization (TACE) is the most widely used primary treatment for patients with HCC who are considered unsuitable candidates for surgery (12, 13) .
We present a case of an HCC patient with metastatic RA tumor thrombus who presented with secondary Budd-Chiari syndrome. The patient underwent effective TACE therapy and remains alive after 3 years and 10 months.
Patients and methods
The patient was a 45-year-old man with a one-month history of edema in the lower extremities and recurrent episodes of chest distress. Examination revealed no abdominal pain, abdominal distension, or other manifestations of liver cancer.
Upon admission, a physical examination was conducted. It was discovered that both legs had marked edema, but no further abnormalities, including hepatosplenomegaly and ascites, were observed. Laboratory examinations revealed that the level of α-fetoprotein was 2041.3 ng/ml (normal value, <20.0 ng/ml). The levels of glutamate oxaloacetic transaminase 44 U/l (<40 U/l), glutamate pyruvate transaminase 34 U/l (<50 U/l), total bilirubin 18.0 µmol/l (<22 µmol/l), and albumin 31.4 g/l (35-55 g/l) were elevated. The viral marker tests demonstrated that HBsAg was positive.
A chest X-ray revealed a moderate right pleural effusion, but no abnormalities were observed from the ECG. The abdominal-enhanced CT scan, which was performed on admission, demonstrated an arterial-phase enhancing mass in the left lobe which was found to have extended into the inferior vena cava (IVC) and RA (Fig. 1) . The tumor and the RA tumor thrombus demonstrated an enhancing pattern of HCC. Therefore, a diagnosis of HCC with RA tumor thrombus was established based on the high level of plasma α-fetoprotein Long-term survival after chemoembolization of metastatic right atrial tumor thrombus as a presenting feature of hepatocellular carcinoma: A case study (>400 ng/ml) combined with typical CT appearances. The CT images also revealed a moderate right pleural effusion. Selective hepatic angiography (Fig. 2) showed hyper vascular tumor staining of the left hepatic lobe, which was typical of HCC, and extended into the IVC and RA through the hepatic vein. The feeding arteries of the tumor and tumor thrombus were derived from the left hepatic artery. A filling defect of the IVC and RA, and upward collateral veins, were revealed by inferior vena cavography. Therefore, the patient was diagnosed with HCC complicated by secondary Budd-Chiari syndrome, resulting from tumor thrombus of the venous system.
Following diagnosis, the patient underwent 2 sessions of TACE therapy over a period of 3 months. Depending on the arterial supply of the tumor identified by the arteriographies, a 2.7 French microcatheter (Terumo, Tokyo, Japan) was superselectively placed into the feeding arteries of the tumor and the tumor thrombus for selective embolization which was carried out with an embolization suspension consisting of pirarubicin (30 mg), oxaliplatin (200 mg), hydroxycamptothecine (20 mg) and iodized-oil (Lipiodol; Guerbet, Aulnay-sous-Bois, France).
The study was approved by the ethics committee of the First Affiliated Hospital, School of Medicine, Zhejiang University. Consent was obtained from the patient in this study.
Results
Following TACE therapy, the pleural effusion and edema of the lower extremities disappeared. The level of α-fetoprotein gradually decreased to a normal level (<20 ng/ml). A CT scan was performed 2 years later (Fig. 3) , which revealed that the tumor thrombus within the IVC and RA had shrunk and almost disappeared. The liver tumor also markedly decreased in size and almost disappeared on the CT images. Following therapy, the patient has been regularly followed up and demonstrates no signs of tumor progression and has continued to experience quality of life 3 years and 10 months following treatment.
Discussion
The incidence of HCC is on the increase worldwide due to the rise in hepatitis B and C infection (2,4). Hepatic resection or liver transplantation is restricted to a small minority of patients with HCC (8, 9) . Greatly-advanced HCC with involvement of the heart is rare (14, 15) . The early diagnosis of HCC with tumor thrombus extending into the heart is occasionally difficult, particularly when patients do not demonstrate abdominal manifestations of liver cancer (16) . In this case study, the patient had tumor thrombus within the IVC and RA, which caused secondary Budd-Chiari syndrome, and which was identified as a presenting feature of HCC. Despite progress in the treatment of liver cancer, greatly-advanced HCC with metastatic IVC and RA tumor thrombus has an extremely poor prognosis (14, 15) . The median survival of patients with metastatic IVC and RA tumor thrombus, without effective therapy, is only 2-3 months (17) . For HCC with metastatic IVC and RA tumor thrombus, no effective therapy has yet been reported. For these patients, surgical resection is often not complete or impossible. TACE has become the most widely used and effective treatment in patients with advanced HCC, and provides a survival benefit for selective patients (19) . It is also the most extensively used treatment for patients on the waiting list for liver transplantation (13) . Following selective catheterization of the feeding artery of the tumor, a suspension consisting of iodized-oil and anticancer drugs was slowly injected into the target vessel to fulfill the microcirculation of the tumor, and remained there to prevent the blood flow causing tumor necrosis (13) . TACE therapy has already become a significant and commonly used non-surgical treatment for HCC (12, 13, 19) .
However, there is a lack of large sample sizes in studies that have demonstrated the safety and efficacy of TACE in patients with greatly-advanced HCC with metastatic IVC and RA tumor thrombus. There have only been some case studies that have examined TACE therapy for HCC with metastatic IVC and RA tumors (20, 21) . In this case study, celiac angiography and inferior vena cavography revealed that the feeding artery of the tumor thrombus associated with HCC was derived from the tumor vessels from the hepatic artery. Following selective chemoembolization, the decrease of the tumor thrombus and the liver tumor was clearly demonstrated by a CT scan. Additionally, the secondary Budd-Chiari syndrome of the patients due to the tumor thrombus disappeared.
In conclusion, our long-term survival case indicates that TACE therapy is not only an effective treatment against secondary Budd-Chiari syndrome due to tumor thrombus, but is also an effective treatment for advanced HCC with metastatic IVC and RA tumor thrombus, and is beneficial to long-term survival.
